Abstract. Based on the formation mechanism of two-phase flow in oil-air lubrication, the flow field of annular flow through the nozzle is simulated by the computational fluid dynamics software CFD. Study on the effect of different system parameters and structural parameters on the flow field of oil-air annular flow. According to the characteristics of oil-air lubrication, the optimum nozzle structure parameters are determined. Study on flow pattern change of oil-gas two-phase flow through nozzle in limited space and infinite space, analysis the flow field characteristics of oil and air two-phase flow after leaving the nozzle.
Introduction
Rolling bearings are important parts in the field of mechanical industry, with the continuous development of China's industry in recent years, the application of bearings is becoming more and more extensive. The DN value of the bearing is also increasing, lubrication of bearings will play a vital role. Appropriate lubrication can not only improve the working performance of the bearing, but also greatly improve the life of the bearing [1] [2] . The lubrication of oil and gas depends on the viscosity of the oil. When the air flows at a certain speed in the pipeline, the lower lubricant layer is attached to the tube wall, and the upper layer is blown forward by the air flow to move forward. After a distance of pipeline transportation, as shown in Figure 1 , the intermittent supply of lubricant will form continuous oil flow into the lubrication point and the continuous lubrication on the lubricating point [3] . The nozzle is at the end of the oil-air lubrication system, and it is the last link that the annular flow of oil and air passes before getting lubrication point. It's working performance has a direct effect on the effect of oil-air lubrication, so it is necessary to study the performance of the nozzle [4] [5] . In this paper, the CFD fluid analysis software Fluent is used to simulate the formation process of oil-air lubricating. The formation process of oil and air mixture is obtained, and the continuous and axial radial fluctuation of oil film passing through the nozzle is analyzed under different structural parameters of nozzles and different system parameters. Comparison and analysis of oil supply continuity and stability under different parameters of oil-air lubrication system. 
As the fluid is in a high turbulent state, the k-ߝstandard equation model is adopted. The turbulent kinetic energy k and the dissipation rate epsilon equation of the standard k-ߝ equation model are as follows:
where: G k is the turbulent kinetic energy caused by the average velocity gradient, Gb is a turbulent kinetic energy caused by buoyancy, Y m is the effect of the compressible turbulence pulsation expansion on the total consumption.
In Fluent, as the default constant, ‫ܥ‬ ఌ = 1.44, ‫ܥ‬ ଶఌ =1.92,C ଷக =0.09, Turbulent kinetic energy k and Dissipation rate ߝ respectively is ߪ =1.0,ߪ ఌ =1.3 [6] 
The Establishment of the Simulation Model and the Introduction of the Boundary Conditions
In this paper, the solid nozzle is taken as the solid model, and the simulation model is established and the simulation study is carried out. Figure 2 is the solid structure of a solid cone nozzle, the fluid simulation model of the nozzle is established according to the solid structure of the nozzle. As the oil is transported through the annular flow in the whole pipeline, the oil distribution in the radial section of the pipeline is same, so it can be simplified as a two-dimensional model, as shown in Figure 3 . Ø 1 is the inlet diameter of the oil nozzle, and Ø 2 is the outlet diameter of the nozzle. In the process of oil-air lubrication, oil and air are transported in two-phase flow. In order to ensure the simulation and reality of annular flow, there is a uniform and continuous oil film on the wall of the front part of the tilt angle. And the liquid phase radius is d, system parameters and structural parameters that need to be simulated, such as table 1. Modeling the simulation model of the nozzle through Gambit and dividing the grid, due to the nozzle wall has a great influence on the flow of oil, so the mesh is encrypted and the boundary layer is added to make the simulation model close to the actual working condition [7] [8] . Specific setting key parameters are as follows: Table 2 . Simulation setting parameters.
Solver Type transient

Model VOF
Viscous model K-epsilon
Phases
Air and oil
Time step size 0.000001
Max time step 50
Monitors 0.001
Results and Analysis of the Simulation
Effect of System Parameters on the Characteristics of Oil Film
The air entrance velocity determines the initial characteristics of the lubrication system, air inlet velocity will have a certain impact on the lubrication system. In view of the air inlet velocity, four simulations are made under specific conditions, four cases of air inlet velocity of 50m/s, 60m/s, 70m/s and 80m/s are studied. The simulation results are as follows:
1) 50m/s 2) 60m/s 3) 70m/s 4) 80m/s From Figure 4 we can found that when the gas velocity is 50m/s and 60m/s, there can be formed a continuous film of oil at the outlet. And the fluid turbulence is smaller, and the trend of axial and radial velocity is relatively stable. It shows that it has no effect on the transport of the annular oil flow under this velocity, and can provide continuous lubrication to the lubricating point. When the inlet velocity is 70m/s and 80m/s, the oil film begins to fluctuate at the outlet position of the nozzle. Continuous oil film can't be formed, and the axial and radial velocity in the nozzle change with the position. In this case the lubricating system can't provide a continuous and effective lubrication of the lubricating point.
Effect of Structural Parameters on the Characteristics of Oil Film
Effect of Nozzle Diameter on Oil Film Characteristics. The inlet diameter of pipe is the first structural parameter of the annular flow into the nozzle, so it is the first parameter that affects the change of the annular flow in the nozzle. In view of the influence of the nozzle diameter, the main entrance diameters of the research are three parameters, 8mm, 10mm and 12mm respectively; The export caliber mainly studied three kinds of caliber, 4mm, 6mm and 8mm respectively. Comparison and analysis of two groups, the simulation results are follows: Figures 10, 11, and 12 are the effects of the nozzle inlet aperture and the size of the outlet aperture on the annular oil of the nozzle. We can get from figure 10, 11 that when the system parameters are constant, the outlet diameter and angle of inclination under the same conditions. With the increase of the diameter of the entrance the oil film wave is also increase, and the situation of producing the entrainment droplet. It has disadvantage to the transportation of oil and lubrication of lubrication points.
Effect and Analysis of Inclination Angle on Oil Film Characteristics. Inclination angle is an important parameter of the nozzle, different angle of inclination will directly affect the distribution of two phases in the nozzle. The main inclination angles are 30
., 90 ., 180 . . The simulation results are as follows: Figures 13, 14, and 15 show the distribution of oil and the changes of the radial velocity and pressure of the nozzle under different angles. It can be seen from the distribution of the oil film cloud of Figure 13 that the angle of inclination has little influence on the distribution of oil in the nozzle. With the increase of the angle, although the oil film produces a certain fluctuation and redundancy, it is continuous and without the phenomenon of entrainment on the wall of the whole pipe. As shown in Figures 14 and 15 , the difference in the change of velocity and pressure is not obvious at different angles. This corresponds to the distribution of the oil film in the nozzle. The outlet position can form continuous oil, forming continuous lubrication for the lubricating point.
Conclusions
1 The inlet velocity of the system parameters has a great effect on the continuity and fluctuation of the oil film in the nozzle. The larger the velocity and the smaller the inlet diameter, the easier to produce oil film fluctuation and local oil film fracture. So the appropriate nozzle should be selected under different oil and gas lubrication systems. In the choice of nozzle, the smaller the inclination angle of the nozzle should be, the greater the inlet velocity of the air is, it is possible to reduce the oil fluctuation at the transition rate due to excessive speed.
2 Structural parameters have little effect on the distribution of oil and air in the nozzle. The inclination of the nozzle has a little effect on the annular oil flow, but it is not very obvious. It is mainly embodied in the redundancy of the oil film fluctuation and the inclined position of the oil. The smaller the tilt angle, the more smoothly the fluid flows. And it is difficult to produce redundant conditions, which can provide better lubrication for the lubrication point.
3 The inlet diameter and outlet diameter also have effect on the annular oil flow. The closer to the diameter of them, the transition of oil and air is relatively stable, and the less the fluctuation is.
According to the characteristics of the oil and air lubrication system, the choice of the nozzle with the proper aperture can improve the lubrication effect.
